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(54) IMAGE-PROCESSING METHOD AND ITS DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the image- 
processing method and its device where spatial filter 
processing is applied to an n-bit multi-value image data, 
the processed data are converted into binary or multi- 
value image data, and the converted image data are 
converted into data expressable using dots providing a 
higher resolution that that of the converted image data. 

SOLUTION: Multi-value data, outputted from a scanner 

reading an image whose one pixel is expressed in n-bit 

are received by line buffers 201 , 202, where the data are 

shifted in and stored. The line buffers 201, 202 are 

configured by using lower-order 8-bit and high-order 6-b.t 

of a same address in a memory, and the multi-value data 

stored in the line buffers 201 , 202 and the received mult.- 
a e image data are latched by a ,atch group 203, in which the ^ - ^ 

filter processing through the muitip.ication in each 3x3 Laplaoan filter matnx. 
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(m<n) ttfb-T-S^S^gt. 
C»#g 1 1 ] SJEmofitt 4 0 , H y hga 

" ***** \ ° fcE «®"«* 

2] ll^nf, 

(m<n) Mfb-T-S^ig^gt, 

wEKyhE^SH, MEMM 5 -*©*^*©* 
*W*©«4aEfc*i;TIWB!« y h©B3^£J|& 

im&m 1 3 ] MEmOffltt 4 T* 0 , ffiE K y hffi 
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T-^JA^nigiAAlgt, 
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l^bt, £8H*^-*©#iB*5*-*S2tesfcttm 
(m<n) ttfttSfflllSt- ^f^^ii^t 

im#jgi 6] sate?* n^xgic-fcoffirtsnsw 

-niB*Sfc?)P (P<n) bfyb-CEft-TSii: 
CttW*eo«8a* t 0~2 5 5 (8 h) 

[gM19 ] «naj!iaxST?ttinfiie^iK««ia& 20 

[»#JH2l] «UiBjaaXS('*»t*in©«**4T?» 30 
[^i|2 2] SSEffiaxeKl*»*m©ia*«4T* 

2 4] lB^nb'-yh-C^ *l* ^ffi S* 
x-^^A^-T^iii^A^X^t, 40 

fflenw a* xg-e a* * nfc**®*^- * c*t ^ 

(m<n) ffiflS-rSfflffiXgfc. 

fc&SiSKEirrsFvbEBXSfc. 50 



[M*^2 5] MfBm©ffitt4Tf*0, MIS K ? MB 
mii<b$ nfcH0x-^^ 3 IB© bE 

5dcae«ii-* z. tz®®t-rz>m*m 2 4 ce*©®* 

5*-*£Art-r3Pi*ArtXS£» 

Sim? w )V?&m&m-?y 4 ;u*xg£» 

ffflfc? * )V9 XgK «fc K)7J )V?<&M-Z tlfc«x-^ 

(m<n) {ift-rssaaxgi:. 
miia^axgT? 2 tefl^ramfcfcsnfc®*:? 5 -* 

WEIii«x-^©»«kSJ:0'bfl!V^i>K©Hy b©E 
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2 7 ] mZmOim \t 4t$D, fflffi F y hE 
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MffiW^XS-eoW^*^^^' WE^ttSfcx- 
(m<n) «H*5*-*E*i*r**fcfc , ~ til 

ssemxst. _ 

fflIH^XglC=tO**fc^^*^^&fr^THap2 
^Hfc^-^ofcBB^oHsaHfcKfflEISSSSEa- 

a^s. 

T. ^Cnt''yh#ffiItT-^5 2l«lta (n> 

m >2) mimm-r^m^mm^mR^cDmmzm-r 
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am* * 5 e & t*t* d ; 4 « 

±M^f' 1 2 0 0 dpi ©ft* 
***>-=>E*MK:. **«rtl(0#««*f 4 0 0 d P 

-^©JBMlciSi; l 2 o o d P i h©®^ 

P i T2«»*ff 3»* fcta , »ft5tfi 2 0 0 dp 
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■ST*** 14 * 7»>***>*MHk mmmin 

TUS. £©J;5feiiHMa3E;fcL X , 2*ft© m «L 
[0 0 0 5] 

[0 0 0 6] *TOtt±iEfi£*09tf6*T>S:infct,o 

[0 0 0 7] *fc*fg§8©HWtt, 7-f;^fflS©fci& 
'=«I»^|Sl©#JRii8*^-^*5 t r)H 1 -rfc*o^^> 



[0 0 0 8] «a©2{ift* 

dim.. ^^ffl^icMr^M^wseaifeajt^ 

Wffi&^©g«&ffitt-r*ctjc*s. 
[000 9] Sfc^wcflaoawa, mjtfcSft ^ H 

^*ffl^Tffie$n*H*©fflffiSi««,SCt^T?$« 
[0 0 10] HfC*|S^©g W «, mfit©A^®#^- 

««*ICJ:0 Ky hOSlSftStiCtKiO, 
[0 0 11] 

ra«s**ft-rs&«S)©^gj ±esw«^^j6 
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©LBP^'J>mO. 2«- 4ISM6 0 0TI 
HJSnfc^ttx-* (OXttD *fflV>-CE««* (12 
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0 - 1 0 8 0 0 9 
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1 2 0 \Z «t 0 Sfflao^frfiHC7-^XU 7t bTffiffl 
sn #85 i_^s-^«C«ff1-5RAMl2l. C 
PUi 2 0©!HW:fo^A*x-^*«*^ s ^ D 

{/5^'J12 2S*^TV>5. *1Z)Wj>77y7 
T-7)V (LUT) 12 314. fflj£bfc»g*££*K 

ffifflsnsx-^*sa*^^ Vi *- sfci2 4tt5era 
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[0020] Hi©sra7^^«iaffl2 0o«. 
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4 0 ok^2fit- 4ffiSP!SB6 0 0£A-^i7ti 
j£bTV^\ CPU12 0CJ:^n^D^ 
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[0022] <aiai7>f jw^5aa«2 o o>«#, a* 

10 H^tt©SRAM*t*)«Snt*9. S RAMOt' 

„ mh 8 try hofew^mfflit^n-rv^c. 
m-v*mz.?m\*te*^tc. b*u w^ c » 

Jft^KiD, MW-v77CfflV^n5SRAMS 

fc«Sj63XhfcbTRft3*l*fc«>. t®^ 1 ^* 
40 14, Wfc******^ 8 *^*^*^^® 

[0 0 2 3] 03 (A) tt. fc«Mft<fflV»&ns*fc 

©-0<j£^-fSK 0 3 (B) 14, f07h'J^X» 
[0 0 2 41 3 M>^0»T-? (HOmx-*) * 

#«ibTfflra7^ ;i^*ia©fc»©ia*M^*fT3fc» 

50 h©M>A777^2ttSy.£5. **!fi©f&*K 



; > 
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[0 0 2 5] aW7^^ M 2OO05< 

[0 0 2 6] 7O/^r2 0 1, 2 0 2lt iJ^ 

[0027] *mm<DBmiz^T\z, i 

IM8f,^U 7^>/ b 7 7 20l 20 
2*lo©RAM (16f^/i7H^) T<(WE 
U RAMOTfi (0-7) Kyh ( 8t -, h) ^j- 
OiHlJEt5fc»o 7 <>^ 772 0 2ti ±fio 

/l^- 3) (6tV; ' M * 2 ^>B©WO 20 

[0 0 2 8] tft5,fS2 0 3(D5-f>3fci Sn 
77?@ill||2 0 3 al:HAAStl&f#^ ( 8 tf 

^2 0 3 bl:H5-f>^7 72 0 2OHJ^ 
(8 t> h) ^7.y«n. StC^->^®KP2 0 3 c 

[0029] H5 h. *«©* B ©ann7. f ,i,*a la 

[0 0 3 0] ^O-y^(DCLID©A-fe±*t0t ra j HUTA 
5©a*HiL (RD) *< 5 >^2 1 OKfcUT 

t^x- 7 ! <RAM) 07 ^ " A1 " 40 

Dl) fltitefflSn (RDDATTJiSSn*) , 
*m>9 (WR) 2 1 IT. *©2tr*h«>7h S ft 

Tm^n^ (i D1) (D1) t 

*a**fosnT L iiri;7Kt^ (A1) , cftJftsn 
infc«fco, 7v<nmmT-? (dd # % f© 7H 

I'* (Al) <DT^t*->h (0-7) K EfiSn * 
Ac. 2t>h->7hStlfeT-^ (ID1) *t, 
Ml-X (Al) <D±&V yh (8-13) JCEM^n 
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(o~7) &g ( 7 -r>Ay 77202tflS) 

fibVh (8^3) fcg ( 7 <>A,7720 l,;fi 
3) Ktt. 2 7 >f>^MsnfcS*^-^*t| 6tt$n 

Z>Z.£llZ?£& a 
[0 0 3 1] 7<>A' 7 7720 l, 2 0 2^1^ 

(DAT IN) «, ^D,^ (DCLK) <DtL% ±fii tj rm 
mLT. «*55r«P2 0 3fc»t)ain*. ?3,V* 

(DCLK) ©fi* _fc# 0 icnjQ LTWfc->7 
^ntiO. 2^tc (3X3) ©H«^-^^gi», ffls 

[0 0 3 2] ^ 77fS2 0 3l; 7 , m ^ 
-*©*T. 04©X, A, B. C. D-C**n W 
03 (A) Offlra 7 ^;^ fi r> Xj A> B c 

[0 0 3 3] 

filter = X«2- (( A «2) + ( B « 2 ) + C + D) • 
) ^2t-,mt£->7h ( X4 ) *ffV», A, B « 

^ti^2f->h & ~> 7h - r ^ mt»<ommiz^x 

Wcfctt. 77»20 3J;DiO^Oill^ 
^Tt^hffiB^t-Ct!^^ £©j:3fce y h 

0««l5y7h^7CJ;^Sn i A |:| J 

[0034] <iMafc»««3 o o>mmmmx*m 

3 0 011 3&W7-f ^ffl M2 OOT^gffiiJn 
AclH^Sf^hcD^^-^^ATjL. ;b ?7y 

^J^^K. »£*«»5r-:7Vi,ttLOG 
Jgl^U 7 0 0 ©JEWfttoiiiE^^ 

t>o*«fflv»eti«.' 

4tft«i«)fwt lot -| { ^ u aa©4«. 



[0 0 3 6] ^r**Jfi©Jg«T?tt. 2tt«SS*;1R*ia 

3" (ee-vH ^bxx-^sas^tesns. 

[0 0 3 7] 0 6 (A) tt, 2lSiffiflS©fc»© 

[0 0 3 8] 2«tSI£lt*«)*^^tt. 8 K BP 
5 "0" ~ "2 5 5" ©Hfcx—^&A^U 6k*y 
K "6 3" - "0" fflSSf-^i:fft^m 

^-Vtf "0" , ^lf-^ "2 5 5" tbTx-^ 

[0039] @6 (b) «, 4«(Kisa:««ia©fc»© 

-V K "0" - "2 5 5" <DH#x-^^A^b 

T, 8tyK ffl-fc. "2 5 5" - "0" ClSf-^ 

[0 0 4 0] ME. -7V>?7 0 OOttfiBKU^Ttt 



[0 0 4 11 H6 (C) :0i5CUiB« "3 
[0 0 4 2] <2IIRtf4fl[fl25Baa54 0 0>ife-r» m 

fitftiaa t b -r 4 MigiiE&Stfas © 7 * =f «J w u 
Tttwrs. 2«©«na:*i:4ffi«3sifi««)av»«> 

3l@©gSffi<?: 4«om*3B«i5iS3l*««fi c Sn5^C 



ENT2=170, DENT1=85, D ENT0= 0) 
fc, lijEWlEX'ij «#««Xiji:«3Ba«K*fcO« 

ft) t^^fffc^StbT. gm^-r^K, ifi 

X . ij = xij + SUM (EklXakl) /SUM (akl) 



ipi^8f^h-t?*^ns2 5 6«w©Mx-** 

-& "si" wm©«s^-^®Hi^ ; ^" ><D 
Wfc*t*n*«i*iK:**. « s " 3 r ' ow * 

"0" t "l" ©7tf«tt«£ft0, ^©fttfiix-^^ 

b^'J 7 0 0 OfBfikWt^Sffi-C^^VifcJ&Tr** 



[0 0 4 3] SiEMX'ijCO^^^^SWT 
r ^-rS; (1) - (4) S/BV>> 3 
CTiaeffi*«#^^^ (OUTPUT) RtfKSS* 

(e) sftsrrs. 

[0044] jizi-c&Mttri-wen, thi= (de 

NT1 + DENT0) /2. TH2 = (D ENT2 + D EN 
Tl) /2, TH3= (DENT3+DENT2) /2TT* 

[0 0 4 5] 



TH3>=X' ij>TH2 fc&tffflaS*** 0UTPUT=2 TTRfg E=X' i j — DENT2 ^ 
TH2>=X'ij>THl ft6BlBA«3HW«IiniW ^ E=X'ij-DENTl 



TH1>=X' ij 



&fc«ffi*H**« OUTPUTS X-mm E=X' i j — DENT0 
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^^T^4-r^irbV^E = X'ij- (DENT3, I 
ENT2, DENT1, DENTO) H 7 3 

n*»DiSTitfc«fco» 8 try 

(0-2 5 5) tt4* (0-3) ©Wfnfr©^-*!- 
[0 0 4 6] *fc, 2ffl«3SlttM&H©*&«. ±«4 

r i j>BTHi u^mummmm outputs t 



(4) 

3 BDENT0=OtU «BTH1= (BDEN 
T1 + BDENT0) /2tt5t. Tf2©i£ (5) . 
(6) T*T«J:5IC, &J]®mM& (OUTPUT) \Z 

&vx&&2nzmm (e) tttJEt^tSfb^K 

[0 0 4 7] 



l E=X* ij — BDENT1 



BTH1>=X' ij OUTPUTS TK2 E=X' i j — BDENTO 
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4O8H^5>^i0»T., iD|?Si4 0 5 
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'+31" «±©«^« "31" fc^n-Pnirv>^«l 
8U 6 t** hO^#f^-^ ( "- 3 2" ~ "3 
1" ) II^ilTM^^U 5 0 Olcaj^T-S 4 0 9 
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S^-HKJSUT. JPff«4 0 7^6Hi^$n*K^ 

TV»*. 4 10lli^ t , i*t£3§4 0 9J;9©fi 
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*. ^ 2«R3gJ£»©«^ Hi Hffl&0^Lv^|j[ 40 
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[0 0 5 4] *&, JtmS4 o 6TfJ i 
o ai^-^n. 7yf4 0 3a, it*anfcKis© 

fcR51 *' A*b&H*^-^4 1 4t©jpjr*tfrto 

[0055] amiibfcj;^, A**n&««^- 

*4 14tt. 2«R|61t» t - Wfe:tt2|tftsn 4 

KPffcH 4 ffifcSJ-l, 2fit^-^feL< 
«4ffl^-^ t u LT ^^^ o C©t§r#7^^ftOt 

&iD3Hg©^raif y H*tt4fi«na:« fflS(Z>#3&tr 

[0 0 5 6] <2M- 4M®IBgg6 0 0>2ffl. 4ffijg 
*«6 0 OTIt ±if4 0 0 dpi ©««ft©m^ 

1 2 0 0 d p i ©#Hia[©2tt3B»*tT ? #*y»J 
7 0 0 KHJ*-r**:» % A^t-^|^i;t 1 2 0 
0 d p i © - 0 " (a) TO " 1 " (H) © M ^^_^ 

[0 0 5 7] A^-^4te©IS^-*©^ c 
llf©4i®i$i 2 0 0dpi©/hK-^3Ii^ 

^T4M©m^ "o" ©«sr 

«. 1 2 0 0 dpi^K 7h ^ { "o" CM ^ 
TS„ ^i3 4ffi© "i" ©»^., c «, 1 2 0 0 dpi© 



( 9 ) 



P10-10800J 



15 



16 



"o" tu-cairt-rs. nmz, 4{i© "2" ©»^k: 

tt i 2 0 0 dpiO3BO*H9hOrt2fl* 
"V' , iS0©lfi* "0" tUt^U 4lf-^ 
*t " 3 " Ofc^fctt. l 2 0 0 dpi©'M^^©3l 

£T£ "1" tux aw***. 

[0 0 5 8] *fcA*Sn5B«f-^^2lC4 0 0 

d p i ©Itf-^ffli^S< 1 2 0 0 dpi H y 

"1" <0#&K:tt. 3H©/hHy bO^-C* "1" ib 
Titi^b, 2ffi<754 0 0 dp i ©IIi#x-*<2gffl£fT 

5, i^ttsisnfc "o" "i" tiPic^^f- 

[0 0 5 9] aMUfiOJBflTCtt. A*PHttx-*tb 
T, £££4 0 0 dpi T2«R^4ffiOiB{ftr-^* 

4 0 0 dpi ©mift&^HfcT 1 - 1:1 1 2 

0 0 d p i 0(SM©2fi»^t^^'J 7 0 0 

114 0 0 dpi ©W*x-*©!2e*"»JflBfcfeS. *fc 
At) ^__^^ 2 ffi©4 0 0 dpi «Pl#x-^»*a 
« 1 2 0 0 dpiO'M s y^3fi 6 * fc * TB0 " 
*tt"l" C-r*HfcK:*f, 2ff^T4 0 0dp 

[0 0 6 0] s-rfkWfc^JfiojeiiK^tt*^* 4 ^ h 

[0 0 6 1] 09 (A) tt. 2 5 5»W©H*7— ^* 

fSSScWili 

mmmrn o ooo 

1 001 

2 011 

3 HI 



09 (B) tt, 2 5 5BWOH*x-^*4ttKS£iM» 

[0 0 6 5] 09 (B) ttB9 (A) tttS&O. W* ' 
Ei/^-^fflV^^y hSBBbTE»bfc»&I- 

ft*. . 
[0 0 6 6] bfrbfctffc. £©«fc5fcE«/^->* 



[0 0 6 2] a*. LBP^'J>^0 0il A^ 

#*>3nfc£jwreE»3ns. ^— * %<D 
nctsfc;!^^ 0 9 (a) k^-t^k. ® 

[0 0 6 3] JBU:©«fc5fc. ^>?7 0 0O«ttS* 

0 (patternO)&a«b-C*«^e»*Hyh "1" ^6HK 
U E«/^->l(patternO* 
giRlfeW^&IHfH "1" *E«fS. Z\<D&?\Z 

s*aarr*J:5i'E«snsft:». 

v \z j: 5H«o^ ^n**««a ^ ft* - £ ,c ^ * • 

[0 0 6 4] 

<gafi/^->i) 

000 
100 

no 

[0 H7] 010 (A) it. X-yVaGmmotoW 

[0 0 6 8] ^i^ir^®^^^ 5 
fc»lc**Sfi©}»*Ttt, TE©J:-5fc«W*V*!SSfr 

i) - ©*ra«ssto. pi»©ia**«5* (7) . (8> 
swfc-r^s^sws-r*. tit. mrc-r^\z\t. 

0 tf* HTfDATn-ltlDATnOtflO^- 



**<*U DATn + l|JDATn©SiJ©SlT-^ 

DATn-l<DATn<DATn+ 
DATn-l>DATn>DATn+ 

010 (B) H. 

JO 0 7 1] HI ltWU, Mltomo 

- 4ffl®SgU6 0 0 OAfrW&«|jg«*»|HK:Sl W 

9-5. 

[0 0 7 2] Hi 1H. 2t.4iR Wff0 OC^ 

[0 0 7 3] £JlfcA*3ft*H«^-*l4. mUA 

H*© >A** 7 r t-lBft^^ 77rlJ> 
* 3*i&f*. *®*¥WJH«^K: ra jBS-a**f6 5-f> 20 

^yr^^m^tn^nrcmm^~^x^^ 6 o i« 

**I«Oim©H*ltaiAft-l. DTAn+l)XDCAAH3mt 

[0 0 7 4] CO^-^eoifcfc^^-K©* 

s e l i,** 6 o 2 km* 

Wl-T/^WP.^yr^ftEiK (p/s) 6 03 

K_tt}7J~5~-5. 
[0 0 7 5] 

40 



0- 1 0 8 0 0 9 



[0 0 6 9] 



l-ES/T*->0 ... (7) 
l-M/f*->l ... (8) 
if(DAm=l ||DATn=2){ 

i f ((aATn-l<QMn)8&a>ATn <DAlb+l)) { 
SEL=patternO; 
Jelse if ( (BATB-DDATn)&4(IMm>MTn+D{ 
SEL=patternl; 

}else{ 

if(T0GC=l){ 

SEL=patternl; 
)else{ 

SEL=pattern0; 

} 

} 

}else{ 

if(T0GC=l){ 

SEL=patternl; 
}else{ 

SEL=pattern0; 

1 

} 



*M*2 0 0TH. 1^^^^^ 

[0 0 7 6] S&J^KWL&iSto^ofcacj; 
* 7 0 0 Kffl*n«K. miCA^ftf-^:^, 

[0077] mvmmvmmi ^z^m^mm 



•( 11 ) 
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mm<Dmm^\t. 7 0 ot^vvor^©!^ 
[0 0 7 8] ^Bawte^ss©^^ 4 ^® 31 ^ 

©yiJ>^7 0 0irraSfc«:S©tt' HffiTHl = (D 
ENTl:85 + DENT0:0) / 2 => 4 2 SfiSa©lS*x 

TIEOiC (9) (10) KL7*-*-«t5Kl. 
Stfc«tr*fc«>©Hfi[DENTl=8 5*»^-rs. 

us "2" tu ii^ciiT-fwsn^si^aiE 
* r i j>DENTi tezxmxmmmm o«tp«t=2 e=x 



^BB^l 0-108009 
20 

"0" £U HC£©W*^*ffl 3ns,R ^* WiE ®' 5 
^5DENT0=0*«»tfct>®tt*. 

[0079] £©&*. fi£*©is{k^7*«5e±-r*4*^ 

«K*T©4fifl:©m*^^->* t ' "l" 
fcSK "0©/t*->fr^ 'M "2" t« "0" © 

-^SJSWbtHi^-rsiRI- 1 2 0 0 dpi ©Mffili 

**t£*3nfr<fc*. tnciD. yu>f 700© 

[0 0 8 0] SfcA^HttlT-^****^*^^^®* 

<&£H «tl^#^4ffi^«^S^iS^«avn 

1) ~ (14) 

[0 0 8 1] A*H*©«**DTHKXij<DTH2 

©0# 



DENTl>=X' i) fe€>tfffi:*JiIi**« 0«TPDT=0 Ti§ E=X' 



-DENT2 

- (9) 
— DENTO 
•- (1 0) 



X' ij>TH3 0UTPUT=3 tig E=X i]- 



TH3>=X' ij>TH2 tel&MJimmmg. 0UTPUT=2 tif E=r i 



-DENT3 

(1 1) 
—DENT 2 
- (12) 

TH2>=X" ij>THl fr&«W*«*W* «nWW Tii E=X' ii-DEm ^ 
TH1>=X' i j OUTPUTS E=X' i j — DENTO ^ ^ 



012 (B) «, *HJS©»«0 4«[«IStl:«Mfc4 
«*S-THTr**. £©012 (A) (B) ^SWS* 4 

«ci5c. mm "42" jsa-rr©ieti»tt©i»#* , ^& 

[0 0 8 2] CO«lO^*©^*0 4««3£*£««ia© 

^©iaw*«B§^^ v ^- 

[0 0 8 3] ^V^HKHO 1-4 0 311 

0 7it ksseshsh 1 lfrfcfl****- 

ttgj§§4 i 6i!«. A^^nsitf-^i 4 ©am 
*K**»je©«fi«a« (^tij-4 0W4 4 ^T-e 
a**) *£3**«art-*. tfc«E»4 0 9tt, suf£3§ 
4 o 7*&mflsnsA*tf*fc*t-r*ifc«3ftfc as s& 



U R«*ffl»4 1 0 fc*tt*ffl:fc*XtfK3Si**©* 

iaic*a«-r*m#4i5*w*uTv^. 4101^ 

^fffflg-C, tt«»4 0 9J:0OM4 15. Rtfin* 

g4 0 7*^©jo#ts**x*b, ftiiiio^n 
#§§4 1 in mm%&&4 1 o^em^snsffbv* 

I I^ltbt, ftJO»*4 0 4, 4 0 5, 4 0 6K»E 
[0 0 8 4] 31©4ffi- 2ttftffll*4 0 0i:*»5r 

[0 0 8 5] fcrA*snfcB*:f--*4 1 411 im* 

|§4 0 7(-*5V^T7 7^4 0 3©tH2» ($£&£ nfcUSE 
^-?) fciuSSn. Ifc««4 0 9R^tt3l*aiS4 1 

oKmwjsn*. *fctkK§§4 1 6T, 

4 0 9-eil tfc&3§4 i6©tfc^i:S^ L ^ 
l0 (9) (10) fcb<» (1 1) ~ (i4) c^rip 
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( 12) 



&KfflTHl~TH3feL<«DENTli©it6irj;D 
**Wr*«R«^ 4 15^ iIlljS 4 1 otflj* 

f*. d©enjmj84 i ±i(n) ^ (1 
4) (9) (12 ) t , * do (1 
3) tmcM&ttmm^i cfts-r^H*©* 

ffcKS4 i extfitWM o g^eoi 
*J^4 15. 4i7.:^ T1 ^ u fruv^^ai 10 

U fc«g4 0 9,4 1 6^601^4 j 5 

[0 0 8 7] C5LTRIWm»4 10^Hl*Sn* 

^#^^^^0^*^^114 0 4 4 Q 
6, 4 0 9R^, f 401l:U|^ ft4i ^T*"W 
3" ©*^W*fftan&K*«, 5^4 0 1 fc 9 v 20 

3HH© "W2" ®»*ftJtS*l*:RS6fc 1 pj H |4 0 4 
fciOJPflCSn*. -©in#gi4 0 4©ai^«5. y ^4 
0 2l; 7 yf§n, HIC. 3c©HJ*©K3gj*HJfcJ;D3: 

^osTinffsns. cojiojfsg4 0 5©ffl*« 1^ 

[0 0 8 8] inJ*lg4 0 6Ttt, 

i^-T*"*' ^ 4 0 3( ^ »***&**© 

UTW*-r*. ctiew. WHI40 7 

A^Lfc®^-^4 14t©Jn^fTfc 

10 0 8 9] W% «K©2«.4lttm«6 0 0©«||j6 

[0 0 9 0] «±K*L*:J:3fc, 
^©^IWTmlg Mcai ^_ >$a(3 4() 
Ji*^-* 0, 7lJ ^ 7 0 0, W^i: m 

[0 0 9 1] iH^ilslJ, Mi£L*W*V7 
^^Ul2 2fcE«**l. CPUl20o(Wo Tt 

50 



#gS¥l 0 - 1 0 8 0 0 9 
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[0 0 9 2] mi4\1L*mM<DM®\Z&VZ,*z m -,j )V 

[0 0 9 3] mf^SlT; 
(8 try h) *^Dy^(DCLi0fcrafl!LTlH*7-f >A* 
*7r2 0i, 2 0 2l;W 5 „ -iTWifiLfcJ:3 
7<>/b7j-20ll:a2t 7 ^|iS, t . >7h 

7<f >»©H*-5r-^*t7-f >Ay 7 7-2 0 1 2 0 2 

2) . ^^xnzntMm®mm\zmmzti y< 

3) . ^©tso^^iRjj^fa, 

filter = X«2- (CA«2) + (B«2) + C + D) T« 

[oo9 4j Hiss, mm-mm^mmm^-rya 

[0 0 9 5] £©«-««a fflSfa £ ac04fi . 2 

fc-to*****. xf.ys i iT2MTf?3 
**£sn***^:/si2fcii*. 8f,hf-^ 

"0" fc, ^ "6 3" ©ftt^-^KJMl 

£G£ "0" fc. -2 5 5" 0>mi&r-9\z&* 

-rzmmzffo. s&x^ys i 4™. yy>*7 

"3 1") *©«ffl^o3g 

[0 0 9 6] H16I4. 2tt/ 4 «fb«lS^-r7n- 
■ C ® Mtt2 «tt4«©KJt»«» 

[0 0 9 7] ^^82 17. * g@ FmXij©ffi 

*. 5fcK:X7-yrS2 2Kit*, 2ffl*tt4tt©V>r* l 

T7K-r=t a k, 3 «©»&£ i o ai73 ^;koutput) t 

? 1 j E) **:2fi©eiSit«*ff5^H^ 
^^yS2 4JCit^ iftjg©;* (5) (6) T^-TJ;5 
(CBIte(BTHl) ^S^^Tffl^H^M(oUTPUT) tlgjg 
(E) fcftjrr*. 

[0 0 9 8] ^^§^^^^^5 2 

5irjt*, mmvrnT (Dm&mvm&zmfrL z\m- 

(E) $6f,hr^|;^ >7 -; 



( 13 ) 
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*<D*#>rcmm <e> &«^7 7k:*#ii--ci^ 

[0 0 9 9] 01 7tt2fi- 4filx-^«:2{il^-^ 

[0 10 0] 01 7TI1 H^WiSm^iB^^fe^ -t© 

S. BP13> ^r^S3 IT, mffiiH*-r-*SA:*J 10 
b° (££3£2;ft) Ktt 

tt ^y S 3 3) , *T*«Dt?*n««l5£Ufc/^- 

>i (F-,h*»£:«a^sw3n*> £3S^-rs u-r 

-V^S3 4) . 
[0 10 1] *fc±K. M^E^V^^C^V^T, 

gBHSns) Ur^S3 6) . tfSISc#fl© 

S) Uf^S 3 7). 

[0102] H 1 8 «*^^©ffi<D^ifi©^«® 2 ffi • 

[0 10 3] *fXf^S 5 IT, A*JbfciH*7~ 
>^ 7 0 0 tr*3V^T|li#A7*e--r«^«:W 

nstsi6cD^-^s22icifi^ mmvtc&wz 
[0i0 4]*fc. ^««B8rtT?**fc«w*n* 

^SV^fy^S 5 3 ICS!*, m*S**S(0BT 
PUT)£ "2" fcU ^<DB#©ig3g£#&3. ^ 

»K«<o**»^3v^tt^x->/ys 5 4 Kit*. Hi*® 

PSlUg (OUTPUT) 5: "0" fcU ^©Rf©8SESS***«». 
^tt^f'^S 5 3*tt^x->^S 5 4©j&a*<* 

T-r*tHi6©^xy^s2 5icit*. mi&bfd&a 

[0 1 0 5] ffl. *58Wtt, *~ 



#iS¥l 0 - 1 0 8 0 0 9 
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[0 10 6] *fc. #fS91<D@Wte, f3&bfc*5»ii 
^MPU) ^Etfe^t-^^nfcyn^^A^-b^ 

^tiib*fT-r^-tt-J:oTfe^$n^. 
[0107] z.<Dm^ mmmm^m^titc^uif 

-r A3- Hg^mJiEbfcUSS^^^^*^^ z - 
tttV* 7*a ^ 7 A 3 - F *IE« b fcEttttfctt 

[0 10 8] ^Dy5A3-H6«»t5fc6Cfi«« 

* Kt4 7>9. %M%=r<<^> CD-ROM, CD 

-r, m&r-7. I s . ROM * 

[0 10 9] 3>tfa^«^ny 7 A 

dS-^, ri>ifi-^±-e^<lbTV^os 
1^ >V->X^A) At* **HIR©fflao-SK*^*^- 
«j*ffv^ *©ffiafc:.fcoT*mbfc«ffiMB©«te* f 

[0 110] Mfc. fB«JS^fre8lEffl3nfc:/n^:?A 
[0 111] KiRWbfci^fc^MomttCJ:^ 

tf , am? -r ji^ffiawKfettsffl^fctfi©*^-- 

b jgKtt2ffi{fcROC4«[flSir*i;T»«««»©tM 

40 §Ct^a^©«S(»D, 3 y-BKSft« 
T£3. 

[oils] *fc*«^KJ:n«. 

50 /V^TO^'JM*^*-^* 4 ^^ 9 * 



( 14) 



CO 1 1 5] Sfc*f6WfcJ:nff. mttftsn&H^ 



CO 1 1 6] HK*3*WlCJ;*i«, miOAAlSf- 

to 1 1 7 ] i 

SLT> *®^®«^-*K#J&Lfci*fi<B©H«n? 



[0 118] 

[02] *%^©«CD^(3*^-5lii^Sg aC 5^ 

[03] «*©»*fc*tt*a M :7^©« ft<0W 30 

(A) >Ky ? rtvtfK ( B ) 

[04] *&Q&<omm\z%n*&f%7 4 wimmvm 
[05] *mm<Dmm<D^my^)v^imm\z^v)^^ 

[0 6] *«©»«IC*lt5 2«KISJt« ffiTOcDW 

mm-m&^m<D^it (b) <o £^-t0t&.5 

[07] *^«©jgfiifc:^ ltS2 | tAat4fi|KS g 4t ^ 

[08] ^i©^n^,^ 2i ^ 4fiilt 



40 



#§8¥l 0 - l 0 8 0 0 9 
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[09] *mm<DmMiz&vz4MT-?< D mm&&M 
[01 0] l^j-^oi^^^gKg^^^ 
9i-r<E>0 (A) a^Httojgfficto^-eDSiHjicojg 
**#HA.&«*3«-rH (B) Ta&-5. 
[011] 2«- 4 

[0 1 2] M^(DAmmm^nrz^-^<Dmm<Dtmm 

&£<Dttfcm& (A) &0t*Higc!)»ji fc :^ ttS4fflg 

io m^tircy—^^mm<Dmmmmt<D^mm cb) * 

[013] *%W<D®<DmM<DM®lZ&VZ2teRZf4 

[01 4] **iso»!BoH<waas« fcfelt5 ^ W:7 
[015] *mM<DM®(Dmmw : ®gm\z&iiz,wm- 

[016] *^3fi©»«OH<ftffl S g ttl:: ^ ftS2ffl . 

) [017] *^M©^JB©ll«fflagff fc: ^ w<5 2 ffi • 

[018] *iIoioii© SMggi|: ^ ( ^ 2 

f«F*l©8M!] 
1 0 0 

12 0 CPU 
12 1 RAM 

122 ya^A^y 

123 fry 97 y~?y—-J)\, (LUT) 

124 7/7y7>-7^Mi 
2 0 0 £fflyj)l,? 

2 0 1, 2 0 2 7<>;t 9 7r 
203 JyfS 

3 0 0 JVft-jR££affi 

4 0 0 4tt- 2MffcMSg|5 
401, 40 2, 403 

40 4, 40 5, 40 6, 407 jnJHg 
408 ;7 7>y[5jg§ 
4 0 9, 4 1 6 ffc&2§ 

4 1 o n^irmig 

4 1 1 

5 0 0 Bt^tij 

6 0 0 2ffi-4MJg§Bgfl 

700 yj>^ 



&ffl¥l 0-108009 




1 0 - 1 0 8 0 0 9 




&ffl¥-l 0- 1 0 8 0 0 9 




&mW-l 0- 1 0 8 0 0 9 




